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On HYGROMETERS. 51 

or in a parallel line with the bottom, over which it im- 
pends fifteen or twenty feet, and that without columns or 
even a lingle pillar for its fupport. This circumftance, 
together with the grand circular walk between the front 
of the rock and the fheet of water falling from the fum- 
mit, exhibits fo noble and fingular an appearance, that a 
fpectator cannot behold it without admiration and delight. 



N° V. 

Letter to Mr. Nairne, of London. 

PaJJy y near Paris y Nov. 13th, 17S0. 



SIR, 



Re 28 J i n 86 r I '"'HE qualities hitherto fought in a hygrome- 
X ter, or inftrument to difcover the degrees of. 
moifture and drynefs in the air, feem to have been, an 
aptitude to receive humidity readily from a moift air, and 
to part with it as readily to a dry air. Different fubftances 
have been found to poffefs more or lefs of this quality ; 
but when we mall have found the fubftance that has it in 
the greateft perfection, there will ftill remain fome uncer- 
tainty in the conclufions to be drawn from the degree 
fhown by the inftrument, arifing from the actual ftate of 
the inftrument itfelf as to heat and cold. Thus, if two 
bottles or veflels of glafs or metal being filled, the one with 
cold and the other with hot water, are brought into a room, 
the moifture of the air in the room will attach itfelf in 
quantities to the furface of the cold veflel, while if you 
actually wet the furface of the hot veflel, the moifture will 
immediately quit it, and be abforbed by the fame air. 
And thus in a fudden change of the air from cold to warm, 
the inftrument remaining longer cold may condenfe and 
abforb more moifture, and mark the air as having become 
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more humid than it is in reality, and the contrary in a 
change from warm to cold. 

But if fuch a fuddenly changing inftrument could be 
freed from thefe imperfections, yet when the defign is to 
difcover the different degrees of humidity in the air of dif- 
ferent countries, I apprehend the quick fenfibility of the 
inftrument to be rather a difadvantage ; fince, to draw the 
defired conclufions from it, a conftant and frequent obfer- 
vation day and night in each country will be neceffary for 
a year or years, and the mean of each different fet of ob- 
iervations is to be found and determined. After all which 
fome uncertainty will remain refpedting the different de- 
grees of exactitude with which different perfons may have 
made and taken notes of their obfervations. 

For thefe reafons, I apprehend that a fubftance which, 
though capable of being diftended by moifture and con- 
tracted by drynefs, is fo flow in receiving and parting with 
its humidity that the frequent changes in the atmofphere 
have not time to affect it fenfibly, and which therefore 
fhould gradually take nearly the medium of all thofe 
changes and preferve it conftantly, would be the moft pro- 
per fubftanee of which to make fuch an hygrometer. 

Such an inftrument, you, my dear fir, though without 
intending it, have made for me ; and I, without defiring 
or expecting it, have received from you. It is therefore 
with propriety that I addrefs to you the following account 
of it ; and the more, as you have both a head to contrive 
and a hand to execute the means of perfecting it. And I 
do this with greater pleafure> as it affords me the oppor- 
tunity of renewing that antient correfpondence and ac- 
quaintance with you, which to me was always fo pleafing 
and fo inftructive. 

You may poffibly remember, that in or about the year 
1758, you made for me a fet of artificial magnets, fix in 
number, each five and a half inches long, half an inch 
broad, and one eighth of an inch thick. Thefe, with two 
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pieces of foft iron* which together equalled one of the 
magnets, were inclofed in a little box of mahogany wood, 
the grain of which ran with, and not acrofs, the length of 
the box ; and the box was clofed by a little fhutter of the 
fame wood, the grain of which ran acrofs the box ; and 
the ends of this fhutting piece were bevelled fo as to fit and 
Aide in a kind of dovetail groove when the box was to be 
fhut or opened. 

I had been of opinion that good mahogany wood was 
not affected by moifture fo as to change its dimenfions, 
and that it was always to be found as the tools of the 
workman left it. Indeed the difference at different times 
in the fame country, is fo fmall as to be fcarcely in a com- 
mon way obfervable. Hence the box which was made fo 
as to allow fufficient room for the magnets to Aide out and 
in freely, and, when in, afforded them fo much play that 
by making the box one could make them ftrike the op- 
pofite fides alternately, continued in the fame ftate all the 
time I remained in England, which was four years, with- 
out any apparent alteration. I left England in Auguft 
1762, and arrived at Philadelphia in Odtober the fame 
year. In a few weeks after my arrival, being defirous of 
fhowing your magnets to a philofophical friend, I found 
them fo tight in the box, that it was with difficulty I got 
them out ; and conftantly during the two years I remain- 
ed there, viz. till November 1 764, this difficulty of get- 
ting them out and in continued. The little fhutter too, 
as wood does not fhrink length ways of the grain, was 
found too long to enter its grooves, and not being ufed, 
was miflaid and loft ; and I afterwards had another made 
that fitted. 

In December 1764 1 returned to England, and after fome 
time I obferved that my box was become full big enough 
for my magnets, and too wide for my new fhutter ; which 
was fo much too fhort for its grooves; that it was apt to 

fall 
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fall out; and to make it keep in, I lengthened it by adding 
to each end a little coat of fealing-wax. 

I continued in England more than ten years, and during 
all that time after the firft change, -I perceived no alteration. 
The magnets had the fame freedom in their box, and the 
little fhutter continued with the added fealing-wax to fit 
its grooves, till fome weeks after my fecond return to A- 
merica. 

As I could not imagine any other caufe for this change 
of dimenfions in the box, when in the different countries, 
I concluded, firft generally that the air of England was 
moifter than that of America. And this I fuppofed an ef- 
fect of its being an ifland, where every wind that blew 
muft neceflarily pafs over fome fea before it arrived, and 
of courfe lick up fome vapour. I afterwards indeed doubt- 
ed whether it might be juft only fo far as related to the city 
of London, where I refided ; becaufe there are many caufes 
of moifture in the city air, which do not exift to the fame 
degree in the country; fuch as the brewers and dyers 
boiling caldrons, and the great number of pots and teaket- 
tles continually on the fire, fending fourth abundance of 
vapour; and alfo the number of animals who by their 
breath continually increafe it; to which may be added, 
that even the vaft quantity of fea coals burnt there, do in 
kindling difcharge a great deal of moifture. 

When I was in England, the laft time, you alfo made for 
me a little achromatic pocket telefcope, the body was brafs, 
and it had a round cafe, (I think of thin wood) covered 
with fhagrin. All the while I remained in England, 
though poflibly there might be fome fmall changes in the 
dimenfions of this cafe, I neither perceived nor fufpecfed 
any. There was always comfortable room for the tele- 
fcope to flip in and out. But foon after I arrived in Ame- 
rica, which was in May 1 775, the cafe became too fmall 
for the inftrument, it was with much difficulty and vari- 
ous contrivances that I got it out, and I could never after 

get 
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get it in again, during my ftay there, which was eighteen 
months. I brought it with me to Europe, but left the cafe 
as ufelefs, imagining that I fhould find the continental air 
of France as dry as that of Pennfylvania, where my mag- 
net box had alio returned a fecond time to its narrownefs, 
and pinched the pieces, as heretofore, obliging me too, to 
fcrape the fealing-wax off the ends of the fhutter. 

I had not been long in France, before I was furprifed to 
find, that my box was become as large as it had always been 
in England, the magnets entered and came out with the fame 
freedom, and, when in, I could rattle them againfl its fides ; 
this has continued to be the cafe without fenfible variati- 
on. My habitation is out of Paris diftant almoft a league, 
fo that the moift air of the city cannot be fuppofed to have 
much effect upon the box. 1 am on a high dry hill in a 
free air as likely to be dry as any air in France. Whence 
it feems probable that the air of England in general may 
as well as that of London, be moifter than the air uf Ame- 
rica, fince that ot France is fo, and in a part fo diftant fronx 
the fea. 

The greater drynefs of the air in America appears from 
fome other obfervations. The cabinet work formerly fent 
us from London, which confifted in thin plates of fine 
wood glued upon fir, never would ftand with us, the van- 
eering, as thofe plates are called, would get loofe and come 
off; both woods fhrinking, and their grains often crofting, 
they were forever cracking and flying. And in my elec- 
trical experiments there, it was remarkable, that a maho- 
gany table on which my jars flood under the prime con— 
ductor to be charged, would often be fo dry, particularly 
when the wind had been fome time at north-weft which 
with us is a very drying wind, as to ifolate the jars, and 
prevent their being charged till I had formed a communi- 
cation between their coatings and the earth. I had a like 
table in London which I ufed for the fame purpofe all the 
time I refided there; but it was never fo dry as to refufe 
conducting the electricity. Now 
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Now what I would beg leave to recommend to you, Is, 
that you would recollect, if you can, the fpecies of mahoga- 
ny of which you made my box, for you know there is a good 
deal of difference in woods that go under that name ; or 
if that cannot be, that you would take a number of pieces 
of the clofeft and fineft grained mahogany that you can 
meet with, plane them to the thinnefs of about a line, and 
the width of about two inches acrofs the grain, and fix 
each of the pieces in fome inftrument that you can con- 
trive, which will permit them to contract and dilate, and 
will fhow, in fenfible degrees, by a moveable hand upon 
a marked fcale, the otherwife lefs fenfible quantities of fuch 
contraction and dilatation. If thefe inftruments are all 
1cept in the fame place while making, and are graduated 
together while fubject to the fame degrees of moifture or 
drynefs, I apprehend you will have fo many comparable 
hygrometers, which being fent into different countries, 
and continued there for fome time, will find and fhow 
there the mean of the different drynefs and moifture of the 
air of thofe countries, and that with much lefs trouble than 
by any hygrometer hitherto in ufe. 

"With great efteem, 

I am, dear fir, 

Your moft obedient, 

And moft humble fervant, 

B. FRANKLIN. 



Defcription 



